Abstract. Atmospheric circulation leads to an accumulation of debris from meteors in the Antarctic stratosphere at the beginning of austral spring. The major component of meteoric material is alkaline, comprised predominantly of the oxides of magnesium and iron. These metals may neutralize the natural acidity of stratospheric aerosols, remove nitric acid from the gas phase, and bond it as metal nitrates in the aerosol phase. Removal of nitric acid vapor has been previously shown to be a critical link in the photochemical depletion of ozone in the Antarctic spring, by allowing for increased catalytic loss from chlorine and bromine.
Introduction
The rapid decline in stratospheric ozone over Antarctica in the spring [Farman et For midlatitude conditions, when a substantial fraction of NO x (NO+ NO2) and HNO 3 is removed from photochemical participation in the lower stratosphere, partitioning of the C1 x family shifts radically from HCI to CIO, and photochemical ozone loss attributable to chlorine and bromine increases substantially [Prather et al., 1979; 1984] 
Heterogeneous Conversions and Metal Chemistry
The relevance of heterogeneous reactions in stratospheric chemistry has received increasing attention, see NASA/WMO [1986, pp. 46-48]. Considerable uncertainty exists regarding the rates for heterogeneous reactions in the stratosphere, and also the physical state of PSCs [Steele et al., 1983] . We review here one plausible sequence for the heterogeneous chemistry that involves a liquid phase for PSCs (see Figure 1 ). This reaction sequence can serve as a paradigm for similar reactions that may occur in the ice phase.
As winter approaches, the predominant forms of total odd-nitrogen in the Antarctic stratosphere are HNO 3, N205, NO x and CIONO2, and the major CI x reservoirs are HC1 and C1ONO 2. The NO x will form N20 5 during the polar night by Removal of nitric acid from the gas phase controls the rate of depletion of ozone in the Antarctic spring. Interannual changes in the amount of nitric acid bound in Antarctic aerosols could add further variability to the polar ozone minimum. Volcanic eruptions have great potential to alter the natural acid-base balance in stratospheric aerosols. It is not clear whether volcanic emissions (i.e., El Chich6n in 1982) contain an excess of sulfur gases to increase the acidity of polar stratospheric aerosols, or whether they release sufficient metals to neutralize them. The major, annually recurring meteor showers exhibit large fluctuations in strength from year to year which could affect the annual average of meteoritic influx. A major source of year-to-year variability is certainly due to changes in the atmospheric circulation and temperature structure [Mahlman and Fels, 1986; Newman and Schoeberl, 1986] . All of these factors may be expected to modulate the monotonic decline expected from chlorine alone.
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